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services authorized in the band and enhancing
the efficient use of the spectrum.

Letter RUling dated June 5, 1992
from R.A. Haller to J.B. Richards,
at 2.

Some commenters express concern that allowing identification

operators to use 300 watt transmitters throughout the band

allocations might interfere with Part 15 operations. (See NPRM

'30).~ Most identification system providers do not advocate

use of 300 watt transmitters. Hughes supports a limit of 30

watts at an antenna height of 15 meters, and lower powers for

taller antennas. 7S Other narrowband operators propose limits of

30 watts,76 20 watts,77 and 1 mV/m at 3000 m. 78

Existing and proposed LNS system operations should thus not

have an appreciable adverse effect on Part 15 operators, with one

possible exception. Despite the Commission's proposal to

decrease wideband pUlse-ranging forward link power to 300 watts

and to limit the links to specified frequencies, Pinpoint seeks

to operate base stations (Pinpoint's forward link) up to 5000

~ Telxon Comments at 6; symbol Technologies Comments
at 6; Itron/EnScan Comments at 6; Ericcson Comments at 7.

J

75 Comments of Hughes
the devices discussed by the
we doubt Hughes would employ
interferes with its own Part

Corp. at 9. Hughes also produces
California Air Resources Board at 2;
identification technology which
15 devices.

76

77

78

Amtech Comments at 18.

Saab-Scania Comments at 18.

Mark IV Comments at 13.
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watts ERP throughout the 902-928 MHz band.~ Such operations

could have an adverse effect on Part 15 devices, but such

problems can be avoided if the Commission simply adopts its

proposed rule and limits wideband pUlse-ranging forward links to

300 watts.

D. Co-Chanael separation Of Wi4eban4 PU1'.-Ranqinq LMS
sy,t.., Will Bepefit Part 15 User'

To the extent wideband pUlse-ranging LMS systems may cause

interference to Part 15 devices, Part 15 users will benefit from

co-channel separation of wideband pulse-ranging LMS systems. If

there is any chance of interference to Part 15 users, it would

come from the forward links of wideband pUlse-ranging LMS systems

that are located near to Part 15 devices. Under the proposed

rules, these forward link transmitters may employ power levels of

up to 300 watts, and these power levels are needed in order to

assure that the mobile radiolocation units can reliably receive

the proper instructions to send out a wideband pUlse. A single

wideband pulse-ranging LMS operator might typically employ about

five to ten forward link transmitters in a city.

If there is no co-channel separation, then there may be

several wideband pUlse-ranging LMS operators on each of the two

wideband channel allocations. Considering only the 904-912 MHz

channel, for example, there might be several wideband pulse

ranging licensees who construct and operate systems. If each

operator constructs only five forward link transmitters, this

Pinpoint Comments at 29, 32.
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increase in the number of transmitters would sUbstantially

increase the likelihood of interference into nearby Part 15

devices, because it would distribute the forward link

transmitters more widely around the city.w Conversely, having

only a single licensee on each wideband pUlse-ranging channel

would increase the likelihood that any particular Part 15 device

would be able to avoid interference.

Additionally, the mUltiple wideband pUlse-ranging operators

can be expected to fight interference between their systems by

increasing the power on their forward links and adding more

transmitter sites. While this might improve performance against

co-channel interference into wideband pUlse-ranging, it would

increase interference into Part 15 devices.

The AVM service exists today without causing interference

into Part 15 devices. Part 15 devices will be best protected

from harmful interference in the future if the Commission limits

wideband pUlse-ranging forward link power to 300 watts, and if it

avoids the power-war scenario that would occur if multiple

wideband pUlse-ranging operators were licensed in each wideband

channel in each city.

W If the several wideband pUlse-ranging operators were to
arrange a time-sharing arrangement for the use of the channel,
then this would decrease the amount of time that each forward
link
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COIlCLUSIOIf

LNS promises to be an innovative service with a variety of

new and useful applications. Teletrac continues to support

permanent realistic rules that permit LMS service to thrive

rather than stagnate. Accordingly, we strongly urge the

commission to act favorably on the recommendations we have

presented.

Respectfully SUbmitted,

PRESTON GATES ELLIS
& ROUVELAS MEEDS

STANLEY M. GORINSON
JOHN LONGSTRETH
suite 500
1735 New York Avenue, N.W.
Washington, D.C. 20006-4759
(202) 628-1700

By:
stanle~. Gorinson

Counsel for North American
Teletrac and Location
Technologies, Inc.

Dated: July 29, 1993
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Tel Dillel..AabitiolU DeplO)'BleDt PIau
For State-Of·'ftae.Art Fiber-Optic Network

Tele-CoJDJDlmjCllt,jmllDc. today (April 12) will 8DIl0UDCe
plans to build a nationwide ftber.optic superhipway to be
completed within four yean, a compuy ofticial said last
week.

TCI 0perati0Da' ClaiefOperatiDg Ofticer Barry Manhall
said biB compaay ia "ftry much committed" to the procram
and is enthuaiutic that TCI iI building a state ofthe art
sYBtem "futer and 1IettIer than 8D,.ut el8e."

Manhall was UMble to piapoint the COlt ofthe project
which inwlwa 7,000 __ of1inel but deIcribecl it as
multibillion doUar UDCI.ertaJdD&. "That'. the clOHlt we can
get," he said of the lpn, citing that apenaes will be spread
over several years. "'nle pod news is that technology is
getting cheaper."

The project will rucb major ID&l'kets such as Miami,
Chicago 8Ild W8.bm,toll, D.C. initially but will eventually
eztend to antas with u few u 2500 homes. .

CableLab8' IpOkeemaD Mike Schwartz calls the fiber-optic
network a pu.t vebicIe &r cable operators since it will allow
colllpani_ to iID.prcwe reliability IIDd eipa! quality, cut down
on maintenance coeta aDd inerease channel capacity.

Marshall said that Tel hopes to oft'er a 500 channel
service by 19H.

The network will a1Bo provide the customer with a "terrific
opportunity," Schwartz added, giving viewers more control
over progralDlDiug .. wen as interactive capabilities.

The FCC's adoption lut week of roles that could cut cable
TV prices by at leut 10 percent doem't appear to be IIJl

obstacle for TCI as the comp8llyhu scheduled a news
conference for Monday to officially announce its plans to build
the fiber-optic network.

''The future lies in new opportunity," Schwartz said.
(Continued)
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R--

Page 3 TELEPHONE WEEK April 12, 1993

I

- Ricardo Cutillo

requirement to come up with inncmative
applications that would be uaed by future
users.

A spokeaman for Pac Bell Aid that the
company apects to inveet more than t35
million in the CODItruetioD ofthe network,
but the full cost ofthe project wiD. be paid
by commercial users and tmough functiDg
by the nOD-profit orpnization.

Plana for CalREN are to beIin otrering
all three tier services later tbia year in the
bay area and in Los Anples by early
1994.

Wireless Services

Pac Bell did not diIclose the names of
the cable compaDies that will participate
in the teJcoIcable collaboration teat., Pac
BeD did DOt ctiIIcloIe the names ofthe
cable coapuiea that will be involved.
But the CDmpaDy conceded the importance
ofsuch_ aJuaaee for the contribution
eac:h tecImoIoIY ma.-cable's high
NtIObltiGD iJr imap traJUlmissiOll, and
telepbone's abilities to connect to specific
points.

Pactel Teletrac'8 Pleet Director Good For IDdwRy,·BU8iDeues Say

Although Pactel Teletrac is to offer a
one-stop shopping approach to vehicle
location and 1D88SagiDg with itl new Fleet
Director package nut month, ode poaible
competitor is cautiously welcoming the
product's introduction.

Wayne Starprdt ofPinpoint
Communications said the introduction of
Paetel's new service helps educate
consumers and brings credibility to the
industry. "We benefit from that.n

Stargardt, Pinpoint'. vice president of
marketing, added .that Paetel oft'ers the
best quality and ~logycurrently on
the market.

Paetel is aiming to become the "Post-It
Notes" ofwireless data dispatddng, said
Stacey Black, vice president ofbusiness
development. Messaptl will be limited to
a maximum of 98 characters. For most
companies, that's sufficient because the
dispatcher can transmit a name and
address, he says.

Using its existing vehicle location
radio network, Paetel is targeting
companies with small and medium sized
fleets of 20 to 50 vehicles that donIt need
to send long messages.

) Pactel expects up to 50 percent of new

cuatoma's will opt for the mobile data
pacbp.

euto.... for Fleet Director include
trnclring tinu, courier companies,
ambaJaDce tirms and "public" trans
portation Hrvicea such as school buses
and Ibuttle bU888.

Fleet Director otrers a feature that
some may consider highly desirable, Black
said.

Automatic AcJmowledpDenu

When the in-vehicle terminal receives
a m..... it automatically transmits an
ac:kDow1edIment. That's a uuUor plus for
compuiee whose field personnel don't
answer (or turn oft) their voice radios
when they don't want to answer a
dispatch, says Black. They then tell the
dispatcher they never received the
meuap. With Teletrac, the dispatcher
knows the meaage was received, he says.

Statu. meuaging will be oft8red when
Fleet Director becomes available in May
in the markets where Teletrac pifen its .
automatic vehicle location (AVL) services:
Chicago, DallasIFort Worth, Detroit,

(Continued)
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Houaum, Los -",,1IDd Mi.mi.
Teletrac'ltneD d..a.atioIl will be New
York, althouab m.:t cMctiMI to lay
aact1y when .mae will be "'&d.

Two-way tat...... in the m
marbts won't be aftjlabJe _til the fall
becaue Te1etrac hu to modit.Y its
network to ac:commodat:e the aenice.

Qt..Jcomm, wbicb ... ita satellite
baed 0mniTraCI AVL IIId .I.'.ling

:1 service to the truckina iDduItry, views
Pactel's serriee .. poeiti'ft for their
busine. '8IP"-t. "It ra-. marbt
aWartmell," Qua1comm......an Philip
Jenquin said.

Jenquin DOted that Te1etrac ilnot
viewed as a "Bipificant competitive
threat" as 0mniTraCI eaten to a
nationwide market whlle Teletrac ..nee
particular metropolitan area.

Despite Starprdt', enthu••sm, he
claims that Pacte1'. Q8tem won't
neceuari1y be aftbrdIbJe to RD.Uer
companies and illOJDeWhat limited Iince
it only serves lID: cities. "The bulk ofthe
market needs lower priea," he said.

Starprdt said his company will
eventually provide better I8!"rice to a
larpr market at a cheaper price. He
attributes this to the structure of
Pinpoint's sy&tem laying the design of
radios, protocols and frequency sharing is
different.

Pinpoint laid it piau to start up a
system similar to Teletrac's in Dallas a
year from now.

Coded CommUDic:ations in Carlsbad,
Calif., will provide two terminals to Tele
trac: the CMX-1000 for status mes....s
and the CMX-4600 with an alphanumeric
keyboard for tat m....... The CMX
1000 will sell for about $800; the eMX·
4500 will sell for about '800.

Those prices aI80 include the 5-watt
spread spectrum radio traD8ceiver and
modem package from Tadiran, an Israeli

COIIIPUly. Thi8 dmce iI COIIDected via a
cable to the Coded terminal', eerial port.

The laoIt-bMed mes.........,
wbicIl nma OIl an IBM-competible PC,
cadi '2,000. In ac:lditioD to .._ aDd
NCIi,qDI......, the .aware aIIowI
tile cIiIpatcber to display the locatiaDof
ve.... ac:rGII the COt8l'II" area. 11ae
diapMcber can.. "zoom" in on a IiDIle
vebicJe to determiDe itllocation to within
110 feet.

TIae airt:iJDe cbarpI will a\'8I'ItP
di.tly.. t1wl $30 per month I*'
ftbicle, Blac:k emmatel. lDc1uded in the
cUIp. the AVL Hrrice from the
ftbWe. When the Coded terminal i8
taraecl GIl or a IDI.", is sent, it
.....tically tnullJDits the vehicle's
..tifJcatioll m1mhet-, Itatus and
poIitioD. That initiallog-on me•••
..... about 20 seconds ofvoice airtime,
Black laYS.

"'uci••AirtiIIle CCN1t8

Airtime uviDp is one ofthe
..mmua- Teletrac wiD promote. Fleet
Director is tupted at many ccmapeni..
that already 1188 voice radios aDd is
d.esiped to reduce their airtime COlD, he
sa,.. "We spent a lot of time uJring
cutomen what they want and what
they'll pay for," Black says. Reducing
airtime costa on their aiatiDg radio
.rrice is a hiP priority.

To further reduce coetI, Teletne
prorideI store-and·forwud I8nice 10

Fleet Director CUItome1'8 don't have to
pu.rehue a leued line to COIlD8Ct to
Teletrac's network control center to
tnmamit and receive measages.

For many mobile dati services such as
ArdiI, a corporation typically uses a
leued line that connects to the network's
computer switch. Mesaages sent by the
dispatcher or from the field are routed
through the switch to the dispatcher or
the vehicle.

(Continued) )
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To sa.e the cost ofa ....d tiDe, Fleet
Director subecriben ace•• the Teleme
network via a reruJar ctial-up liDe.

Teletrac has hiIh hopei for Fleet
Director. AVL is too IIOteric for moet
corporationa, but wire_ data is more
easily unc1ersUKJd.

T.bere's no doubt wireleIa _eging is
typically the "steak" for corporations
while vehicle locatioD is the "Iiule."
Indeed, Qualcomm, baa found that to be
thecae.

(Geoetar, which oftitred RmiJ8r

satellite A~..'icea, also
dillCOV8Nd 1DeII••, .... the easier .n.

Geoetar ceased operations in 1991.)
Te1etrac will have to be somewhat

carefW about how it promotes the
IDIIILWDglel"rice aspect ofits buain...
Its FCC licenIe is for AVL .rvices with
related iD..whide eervice8 deeipated ..
.......l)' deriDp. Ita a ,.ut, Te1etrac
IUh8criben will always get AVL lel'rice,
reprdleu ofwhat else is provided, BIaclt

sa""
(Other companiee with the same type

ofliceD8e, such as Pinpoint, face theee
same limitatioDB.)

-AlaDIW"
aad P.u1Bubill

us West Pl_. *10 MIllion PCS TrialID Hoi_, Idaho

Whether viaitiDa the 1ocalshoppiDg
mall, watcbing teltrriaioD at home or
taking a trip to the oftice ftDdiDg
machine, a pe1"IOIl will800ll be within
reach via a siqle commtmications device
that will be available to IIOIDe ofBoiR,
Idaho's 120,000 nlid_tI nut year.

US West IDDOUDC8d plana Mard130
to launch a $10 million pt'OIraIIl in lIN
which the company said is expected to be
one of the larpst pel'llODll commUDica
tiODB services (PCS) trials in the country.

US West spokeswoman Susan
Shepard said the system will allow people
to "stay in touch" aU the time.

About 1,000 Boi8e ruid.ents will UH
Ericsson DCT1800 handeets to place and
receive calls. Calls, hO'We'f'er, will be
limited to a 10 square mile radius during
the six month trial scheduled to begin in
April 1994. -

Shepard said a single phone number
will be valid for each individual handset
regardless of its location.

The handset is described 88

"extremely portable" and is smaller than
a Motorola flip phone. The device,
though, doesn~ flip open or shut. It can
clip on to a purse or waistband and the
antenna is enclosed within the handset.

"A major focus of this trial will be to

further our UDdentancIiDc of U88P in and
between theBe three baaic enviroDmeDtI:
public, home IDd buBin..," laid Stephen
Bo,d, vice pnt8ident ofU S West's
pel'lODal communicatiODB development
group.

"'l'be trial will also provide valuable
iDformation about the tecbnicallUld
- .......l_-....·of~- d I .Il'a_~ -.,-.- - , ep OYJDI
and operating a true low·power
lDic:rocelluJar .,.tem," Boyd said. "In
addition, US Welt will pin experieace
aUac an existiDg infrastructure to
support new wireless eenices."

U S West said that the handlet will
work like a cordleu phone at home and
can be UHd in Boise's downtown area,
throughout a number ofneirhborhoods, at
a shopping mall and parks and throuIh
the telephone s,.tems at one or two large
businesses.

There will be four groups of
participants:

• One group will only have acceu to
the service in the public arena,

• The second group will have a base
station installed at home and may use the
equipment outBide as well" ."

• The third group will be small
business users and

(Continued)
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Under Pinpoint's Proposed Power Limits
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I. Introduction

In their Comments in PR Docket No. 93-61, two parties, Pinpoint and Amtech, supported
similar technical standards and claimed that their systems could share spectrum in the 902
928 MHz bancl. While these comments supported similar policy outcomes, they presented
substantially different information on the intafenmce SUlCeJ)ti.bility of Amtech tag-reader
systems. Examination of other sources and communications engineering considerations
omitted in the Pinpoint and Amtech comments indicate that Amtech's statements on the
interference susceptibility of their equipment apprear to be more accurate. Applying
traditional interference calcuJations, one discovers that if a Pinpoint base-station were to
operate under the rules proposed by Pinpoint and ICCORIin& to the procedures set forth by
Pinpoint, nearby Amtech til readers will be rendered inoperable. Based upon this analysis, I
conclude that the interference analysis offered by Pinpoint and Amtech appears to be flawed.

The analysis below proceeds in three steps:
• identify assertions in Pinpoint and Amteeh comments
• calculate interference levels based upon data in comments
• offer analysis of interference potential.

II. Facts and Assumptions Used in Analysis

The data use<f in the analysis and the source for that data include:

• Proposed power level for a Pinpoint base station transmission
625 watts/MHz or 5,000 watts/8 MHz

Pinpoint Comments at 32
Amtech Comments at 18

• Placement of Pinpoint's transmitters
1000-3000 feet from tag reader

"...field measurements by Pinpoint have shown that there is little
likelihood that they will suffer undue interference from relatively high
powered, wide-area base stations, suitable placed in relation to them

- (1000 to 3000 feet away, on structures from 100 to 300 feet high)."
Pinpoint at 29

"the base station power levels will need to be able to operate up to 5
kilowatt ERP in order to be able to ensure that the mobiles will be able
to receive the base signals while near to local-area system
noise/jamming sources"

Pinpoint at 29

1
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Amteeh at 8 and again at A-4

• Amteeh assertion on receiver bandwidth (800 kHz)
". . . the necessary bandwidth is about 800 kHZ in systems currently
deployed"

Amtech at 8

One-mile spacing between wide-band pulse-ranging base-stations in urban
areas, five-mile spacing elsewhere:

"Base stations are typically separated by between 4 and 8 miles in
suburban areas, and may be as close as a mile apart in urban areas. "

Pinpoint at 7

"A similar result [reduction of interference) could be achieved through
the strategic situating of fixed receivers. "

Amteeh at 21

Pinpoint assertion on tag-reader receive levels (-10 to -20 dBM)
"Since the local-area systems are pneraIly relatively short range, and
operate with relatively high (receive) signals levels (typically -10 to -20
dBm) resulting from •.. "

Pinpoint at 29

Amteeh assertion on power reflected from till (300 microwatts)
"... typical tag reflects less than 300 microwatts"

Amteeh at 8, footnote 16

Amteeh assertion on power levels
"In a typical installation under the current rules, this signal [tag-reader]
is transmitted at approximately 2 watts effective radiated power (ERP)
or less."

•

•

•

• Amtech statement that the American Trucking Association (ATA) standard is
"compatible" with Amtech technology.

"The [ATA] standard is compatible with the AMTECH equipment, and
- is also compatible with the rail standards approved by AAR . . ."

Amtech at A-12

• ATA standard of 130 kHz receiver bandwidth.
"Receiver bandwidth 130 kHz"

ATA Standard, May 16, 1990, p7,
Enclosure with ATA Comments
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III. Analysis of Interference from Pinpoint Into Amtech

RMS Signal Strength
Test (Microvoltslm)
Cgnditions Minimum Maximum
EIRP=IW 1,400 4,100

Frequency Reference
IIIn. (MHz) BanI'
General 902-928 10 m

ATA Standard, May 16, 1990, p9
Enclosure with ATA Comments

The analysis below calculates the predicted level of interfering signal from a Pinpoint system
at a tag reader site and compares that signal level with the signal level from a tag. I
consider three main scenarios. In the rust, I assume that the reflected energy from the tag is
at the level claimed by Amteeh as representative, and that the interfering base station is 300
meters (984 feet) away, and I calculate the tag-to-reader range at which the received signal
from the tag would exceed the interfering signal. Second, keeping our previous assumptions
but recognizing that the reflected energy from the til will increase as the tag moves closer to
the reader, I calculate the tag-to-reader range at which the received signal from the tag would
exceed the interfering signal. Third, I assume that the Pinpoint base station is more distant 
- at distances that would be typical in urban areas if Pinpoint made no effort to locate its
base stations close to AVI reader stations.

• ATA standard for signal levels reflected from tqs
-When a proPerly presented Tq is excited as indicated by an incident
wave at a given reference ranae, it shall respond within the following
modulated return signal strength, exclusive of carrier and as measured
at the same reference range:

The heart of the analysis can be seen in simple calculations. If the Amtech receiver has a
800 kHz bandwidth and the Pinpoint system transmits a noise-like signal with 625 watts of
power spread over each megahertz, then it transmits 0.8*625 =500 watts in the tag-reader's
receiver bandwidth.- If the tag reflects 300 microwatts, then the interfering power is
1,666,666 times stronger than the power of the desired signal. If there is free-space

propagation on both paths, then the tag must be Jl,666,667 =1291 times closer to the

reader than is the Pinpoint base-station for the signals to be of equal strength. If the
interference source is 300 meters away, then the tag needs to be less than a quarter of a
meter (about ten inches) from the reader. If the interference source is five miles away, then
tag needs to be six meters or less from the reader for the signal levels to be equal.





antenna, an thus an inverse square law is appropriate for predicting the strength of the
unwanted signal. -

Taa-reader antenna directivity should not have a sipUficant impact on interference rejection.
Amtech installations use IIltamas of moderate directivity. The interfering sipal would be
scattered by objects in the field of view of the antenna. Additionally, Amtech antennas are
sometimes mounted to the side of the route ratber than above it and could easily have a
direct path to the interfering transmitter's antenna. Because of these factors, the analysis
below does not assume any interference rejection from antenna directivity. The analysis
does, however, include any effects of antenna gain on the strength of the tag-reader signal
illuminating the tag.

Judging the interference rejection capebilities of the Amtech receiver is harder. Because of
the-Amtech tag's short ranp operation and its relatively high power for such a short range,
and the fact that the reflected signal falls off with the fourth power of distance from the
reader, additional protection apinst noise offers little improvement in system performance.
A 3 dB decrease in required signal-to-noise ratio would only increase tag reader range about
20 percent, assuming that reception was purely naile limited and that noise, rather than the
ability to power the tag with the incident RF signal, limited performance. I judge that a
signal-to-noise ratio in the range six to ten dB is likely to be required for proper functioning
of an Amteeh tag reader. I will use the lower end of this range as a conservative estimate of
the performance of the Amtech receiver. Many communications systems are engineered with
substantial margins (up to 30 dB) to allow for the effects of infrequent events on the
propagation path. The analysis below assumes that the Amtech system needs no such
allowance. If it does, performance will be much worse than predicted here. This is an
important point. If occasional specular reflections of interfering signals from vehicles into
tag-reader antennas or inferior or improperly installed tags that operate with little margin
today prevented proper reading of tags five or ten percent of the time, the utility of tag
reader systems in many applications -- such as toll collection -- would be destroyed .

C. Interference Analysis

I consider three -scenarios for interference between a Pinpoint base station and an Amtech
reader installation. The scenarios differ in their assumptions about the separation between
the two systems and in the model used to predict the reflected signal level in the tag-reader
system.

1. Scenario One

I make the following assumptions:
Pinpoint transmitter located 300 meters (approximately 1000 feet) from tag reader
installation,
Pinpoint transmitter operates at 625 watts/MHz,
Tag reflects 300 microwatts of energy,

5



Tag reMer receiver bandwidth of 800 kHz,
Free space propqation betWeen the Pinpoint system and the tag-reader, and
A required signal-to-noise ratio at the tag-reader of 6 dB.

Under these assumptions, the tag must be 0.1165 meters (about four inches) or less from the
reader in order to be tad. The received sipallevel from the tag at an isotropic receive
antenna would be -18 dBm, and the interfering signal level would be -24 dBm.

2. scenario Two

The first scenario assumes that the reflected power from the tag stays constant as the tag
moves closer to the Nader. That may be uarealillic if the til is within inches of the
trusmitter. To the extent that the tag beIaaves liJae a radar talJet, the reflected signal
sttmgth should obey the radar equation and be proportional to the fourth power of the
distance to the tag. The ATA technical specification lives the numbers needed to make
calculations using the radar equation. The ATA requires that a tag illuminated by a I watt
transmitter return a sipal field lying in the ranae 1,400 to 4,100 microvolts per meter.
(63 dBu to 72 dBu). Assume that the tag that performs at the average level of these two
and returns a signalleveJ of 67.6 dBu (2,400 microvolts per meter) - the arithmetic mean
of the field strength in dB or the harmonic mean of the field strength in volts/meter. The
received signal strength can then be predicted as a fuDcUon of the separation between the tag
and the reader and the effective radiated power transmitted by the tag reader. In particular,
the received signal strength is proportional to the square root of the tag-reader power and is
inversely proportional to the fourth power of the separation between the tag and the reader.

If one assumes the following:
Pinpoint transmitter located 300 meters from tag reader installation,
Pinpoint transmitter operates at 625 wattslMHz,
Tag reflects 2,400 microvolts/meter when illuminated by a I watt source at ten
meters,
The tag reader operates at an EIRP of 30 watts,
Reflected- power follows the radar equation,
Tag reader receiver bandwidth of 800 kHz,
Free space propagation between the Pinpoint system and the tag-reader, and
A required signal-to-noise ratio at the tag-reader of 6 dB.

then the tag must be about 1.3 meters (1.27 actually) or less from the reader in order to be
reac!. This is quite a close distance. It requires tags to be carefully positioned on vehicles
and vehicles to pass quite close to the tag-reader. The received signal level from the tag at
an isotropic receive antenna would be -18 dBm, and the interfering signal level would be -24
dBm. A tag at the ATA specification test distance (ten meters) would reflect a signal with a
desired to undesired ratio of -30 dB, which would be unusable.
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This analysis was done using the bandwidth Amteeh claims for its receivers. If we shrink
the bandwidth from 800 kHz (Amtech statement) to 130 kHz (ATA standard), the interfering
energy is reduced by (8001130) or about 8 dB. ConJequently, reader-to-tag range rises from
1.3 meters to 2 meters. Thus, the conclusions of this analysis are not strongly sensitive to
the tag-reader bandwidth. For the purposes of this analysis it matters little whether we
believe that the ATA specification or Amteeh's comments more correctly describe the
performance of tag-reader systems in the field.

In this cue I calculated performance at the hiabest power that Amteeh has indicated needs be
permitted for a tag reader system. Note that the rePort within 0.63 meters (two feet) of an
isotropic 30 watt radiator has a power density exceeding 0.608 mW/cm2

-- the ANSI
maximum permissible exposure for uncontrolled environments evaluated at 912 MHz. see
ANSI IBEB C9S.1-1991, IBEB April 27, 1992, Table 2, PIle 15. This raises the question
of,whether tag readers operating at such hi&h levels should be deployed without consideration
of environmental effects. Given the rapid fall off in IClVice ranJe predicted by the radar
equation, additional power will not significantly increase the performance of the tag-reader.
For example, if tag reader power is increased to 300 watts, reader-to-tag range only grows to
2.26 meters, but the range to the 0.608 mW/cm2 boundary increases to 2 meters.

3. Scenario Three

Everything is as in scenario two, except the Pinpoint bale station is assumed to be two miles
from the tag reader. Now the interfering signal has dropped to -45 dBm and a tag at 4.16
meters reflects enough energy to be received at a -39 dBm level. A Pinpoint base station
two miles from the tag-reader can reduce the range of a tag-reader system to half that
specified by the ATA. This would appear to be a substantial reduction in service quality.

IV. Conclusions

While Pinpoint and Amtech support sharing between wide-band pulse-ranging systems and
AVI tag readers; they offer no empirical evidence that such sharing is technologically
feasible and they present conflicting information on the operating parameters of tag-reader
systems. Traditional interference calculations indicate that a Pinpoint system operating its
forward link at the powers proposed by Pinpoint would knock all nearby cochannel Amtech
tag readers off the air. Even under a more benign scenario, with a single Pinpoint base
station two miles from the tag-reader installation, I calculate that the presence of the
interfering signal from that single base station will reduce the tag-reader's range substantially
below the distances in industry specifications.

Given these interference predictions, it is hard to understand how the sharing between wide
band pulse-ranging systems and AVI tag readers advocated by Pinpoint and Amtech could
work.
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